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(54) Drip Irrigation system 



(57) The whole or a portion of a drip 
irrigation systenn comprising supply 
piping and drip emitters is formed of 
polyethylene impregnated with a 
2,6-dinItroaniline herbicide to prevent 
root growth into the irrigation system. 
An integral bead extending 
longitudinally within the piping or the 
baffles 28 of drip emitters 10, Figures 1 
and 2, may be of the Impregnated 
polyethylene. 
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SPECIFICATION 

Drip irrigation systems 

5 This invention relates to drip irrigation systems. 
Drip irrigation systems usually include a continu- 
ous irrigation water supply line with drip emitters 
installed at intervals in the line or on the line. Irri- 
gation water flows through the supply line under 
10 pressure, and a small amount of water continu- 
ously drips out at the places where the drip emit- 
ters are installed. Drip irrigation has proved to be 
highly successful in producing greater growth of 
vegetation, for the same amount of water when 
15 compared with irrigation techniques such as over- 
head sprays. 

A difficulty with drip irrigation systems that in- 
clude buried supply lines and drip emitters is that 
plant roots grow most strongly towards a water 
20 source. Eventually the roots reach, grow Into and 
block the minute openings through which water 
emerges from the drip emitters. It Is therefore nec- 
essary at intervals to lift the supply line and at- 
tached emitters from the ground, clear the roots 
25 and re-bury the line. This is a time consuming op- 
eration with substantial risic that the line and emit- 
ters may be damaged. 

Applicant is aware of experimental work which 
involved periodically dosing the water supply of an 
30 irrigation system with a herbicide. The herbicide 
used was a commercially available grade of triflur- 
alin which has the property, at the correct concen- 
tration, of regulating plant growth. When applied 
in irrigation water it Interferes with normal root 
35 growth by inhibiting ceil division without the herbi- 
cide being translocated to other parts of the plant. 
The concentration of trifluralin is critical because if 
it is supplied in too great a concentration it will kill 
the plant. Because it is impossible in every day 
40 farming to be totally certain that not too much tri- 
fluralin will be applied in error, periodic dosing of 
the drip Irrigation water supply is not used on a 
commercial scale because of the fear of wholesale 
crop destruction. 
45 The present invention provides a way In which a 
root growth inhibiting herbicide can be applied 
without, however, running the risk of crop damage 
due to the herbicide being supplied in too concen- 
trated a form. 
50 According to one aspect of the present invention 
there is provided a drip emitter for a drip irrigation 
system, the drip emitter consisting of, or Including 
at least one component of, herbfSide impregnated 
synthetic plastics material. 
' 55 In one specific form the drip emitter includes a 
component defining a laybrinthine path along 
which, in use, water flows, the component bound- 
ing said channel being of herbicide impregnated 
synthetic plastics material, in another form the em- 
60 itter comprises a single component of herbicide 
impregnated synthetic plastics material. 

Herbicide impregnated synthetic plastics material 
can be used for outside components so that the 
herbicide migrates directly into the surrounding 
65 soil when the drip emitter is buried. It is, however, 



preferred that one or more Inside components be 
herbicide Impregnated so that the water which/ In . 
use, flows through the drip emitter carries the her- 
bicide Into the surrounding soil. The herbicide im- 
70 pregnated component can be one of those which 
bounds a laybrinthine path through which the 
water must flow to reach the exit from the drip 
emitter. 

According to a further aspect of the present In- 
75 vention there Is provided a pipe or tape for a drip 
irrigation system, the pipe or tape having apertures 
cut in the wall thereof to allow water to flow from 
the pipe or tape to the soli, and the pipe or tape 
being an extrusion which Includes synthetic plas- 
80 tics material which is herbicide impregnated. 

Preferred herbicides are 2,6 dinltroanillnes such 
as 4-difIuoromethyl-N,N-dipropyl-2,6-dinitroanlline 
and 4-sulfonamide-2,6 dinitro-N ,N-dipropylaniline. 
For a better understanding of the present Inven- 
85 tion, and to show how the same may be carried 
into effect, reference will now be made, by way of 
example, to the accompanying drawing In which: 
Figure / is a pictorial view of a length of Irriga- 
tion supply line to which a drip emitter Is fitted; 
90 and 

Figure 2 Is a partial section on the line ll-ll of Fig- 
ure 1. ^ 

While a specific form of drip emitter has been Il- 
lustrated In the accompanying drawings, and will 
95 be described in more detail hereinafter, It will be 
understood that the present invention can be ap- 
plied to any form of drip emitter which Is entirely 
injection moulded in synthetic plastics material, or 
which includes one or more components which are 
100 injection moulded in synthetic plastics material. 
The invention can also be applied to any form of 
drip irrigation supply line. — 

Figure 1 shows a drip emitter 10 secured to the 
exterior wall of a tubular irrigation supply line 12 
105 of circular cross section. The supply line 12 has a 
smooth Interior surface and a smooth exterior sur- 
face. I.e., no surface irregularities need be formed 
in the inside or outside wall of the supply line to 
enable it to have the Illustrated emitter 10 secured 
110 to it. The supply line 12 Is preferably made from a 
somewhat flexible, thin walled synthetic plastics 
material eg a thermoplastics material such as poly- 
ethylene. The drip emitter 10 is a one piece in- 
jected moulding of a material such as 
115 polyethylene. 

Only one drip emitter 10 is shown In the drawing 
for simplicity. In practice, a drip Irrigation system Is 
formed by securing a number of such drip emitters 
to a continuous Irrigation water supply line at in- 
120 tervals along the length of the line. Each drip emit- 
ter taps off a portion of the water flowing through 
the line and discharges the tapped off water at a 
low rate. 

The drip emitter 10 comprises an elongate priri- 
125 cipal portion 14 that makes up most of the length 
of the emitter. A narrow ridge 16 projects above 
one end of the principle portion 14 of the emitter. 
The principal portion of the emitter Is generally ar- 
cuate or U-shaped In cross section, as the emitter 
130 Is viewed in Figure 2, and such cross sectional 
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configuration is generally uniform along the length 
of the principal portion of the emitter. 

A long, narrow recess 20 extends along the in- 
side face of the emitter. The wall of the recess 20 
6 is three-sided having a pair of longitudinally ex- 
tending, laterally spaced principal wall portions 22 
extending parallel to one another for most of the 
length of the emitter. An end wall joins the ends of 
the principal wall portions 22 near that end of the 

10 emitter which includes the rrdge 16. At the oppo- 
site end of the emitter the principal wall portions 
22 terminate to form an open discharge end 26 
(see Figure 1). 
The interior of the recess 20 has a plurality of 

15 longitudinally spaced apart ribs 28 that extend into 
it from both principal wall portions 22. In Figure 2 
the ribs conceal the end wall of the emitter. The 
ribs on one side of the recess are staggered along 
the length of the recess with respect to the ribs on 

20 the other side of the recess 20. The ribs thus form 
a continuous zig-zag channel that constantly re- 
verses Its direction from the inlet end of the recess 
to the open discharge end 26. The inlet to the re- 
cess 20 is constituted by a small hole 30 formed in 

25 the wall of the line 12 near the end of the emitter 
which includes the ridge 16. 

The emitter 10 shown in the drawings is de- 
scribed In more detail in the specification of Aus- 
tralian patent iVIo. 539085. This Australian patent 

30 also describes the techniques which can be used to 
secure the emitter to the supply line. 

It will be understood that water flows from the 
supply line 12 through the hole 30 and into the re- 
cess 20 which, as will cleariy be seen from Figure 

35 2, Is bounded by portions of the emitter 10 and the 
outer face of the line 22. By moulding the emitter 
10 in a herbicide impregnated synthetic plastics 
material it Is possible to cause the herbicide to be 
dissolved in the water over a considerable period 

40 of time, and thereby prevent blocking of the outlet 
26 by plant roots. 

A master batch suitable for use in manufacturing 
the emitter 10 can be obtained by blending 58 
parts by mass of polyethylene powder with 18 

45 parts by mass of carbon black. The mixture is 
warmed to a temperature of 70°C. 24 Parts by 
mass of trifluralln are heated to 100°C which is suf- 
ficient to melt the trifluralin. 
The mixture of polyethylene powder and carbon 

50 black is stirred and the melted trifluralin Is slowly 
added. A dry friable powder results. This powder is 
pelletised by extruding it into strands and chop- 
ping Into short lengths. 
The master batch thus formed Is mixed with the 

55 raw synthetic plastics material. For example, to ob- 
tain an emitter which has 2,4% by mass of triflur- 
alin in it, 10% by mass of the master batch is 
tumble mixed with 90% by mass of the synthetic 
resin. The resulting material is used to injection 

60 mould the drip emitter 10. 

It will be understood that, if desired. Instead of 
injection moulding the entire emitter 10 using her- 
bicide impregnated synthetic plastics material, it is 
possible to injection mould the emitter in two 

65 parts. For example, a main body part of the emitter 



can be moulded in non-herbicide impregnated syn- 
thetic plastics material, the body having a longitu- 
dinal groove In that face thereof which Is adjacent 
the line 12, An Insert is moulded in herbicide im- 

70 pregnated material, the Insert including the ribs 28 
and being fitted in the channel in the main body 
part. A construction of this nature has the disad- 
vantage that assembly work Is necessar/ after the 
product'has been moulded. An advantage of the 

75 construction is that the herbicide is only In those 
parts which are contacted by the water and not, for 
example, in the ridge 16 which Is remote from the 
laybrinthine path along which the water flows. 
An extremely simple form of Irrigation system 

80 comprises a pipe or tape which has apertures in 
the form of holes or silts in the wall thereof. By the 
term 'pipe' Is* meant a structure which Is self-sup- 
porting and does not collapse inwardly in the ab- 
sence of water under pressure. A 'tape' on the 

85 other hand is not self/ supporting and collapses to 
flat form when not under internal pressure. 

It Is possible, in accordance with the present in- 
vention, to extrude Irrigation pipe or tape using 
only synthetic plastics material which Is Impreg- 

90 nated with herbicide. It is also possible, because of 
the expense involved in Impregnating the entire 
tube or tape, to extrude the tube or tape using 
mainly non-impregnated material, there being an 
integrally extruded internal longitudinally extend- 

95 ing bead or protuberance which is of a material 
that is impregnated with herbicide. 

The rate of release of the herbicide is a function 
of a number of factors. Thus, for example, the con- 
centration of the herbicide in the synthetic plastics 
100 material from which It is moulded, water and soil 
temperatures, the concentration of the herbicide in 
the surrounding soil, the mass of the dripper, the 
surface area of the dripper, and the synthetic plas- 
tics material from which the dripper is moulded all 
105 influence the rate of herbicide release. 

Laboratory experiments have indicated that if the 
mass of the dripper exceeds five grams and it is 
moulded using one of the common polyolefins, an 
effective life of ten years or more can be expected. 
110 By effective life is meant the period during which 
the herbicide being released prevents blocking of 
the dripper outlet as a result of root growth. 

CLAIIVIS 

115 

1. A drip emitter for a drip irrigation system, 
the drip emitter consisting of, or including at least 
one component of, herbicide impregnated syn- 
thetic plastics material. 

120 2. A drip emitter as claimed in claim 1, wherein 
the drip emitter includes a component defining a 
laybrinthine path along which, in use, water flows, 
the component bounding said channel being of 
herbicide impregnated synthetic plastics material. 

125 3. A drip emitter as claimed in claim 1 and 
which comprises a single component of herbicide 
impregnated synthetic plastics material. 

4. A drip emitter as claimed in claim 1, 2 or 3, 
wherein the herbicide is a 2,6-dInitroanIline. 

130 5. A drip emitter as claimed in claim 4, wherein 



the herbicide is 4-difiuoromethyl-N,N-dipropyl-2,6- 
dinitroaniline. 

6. A drip emitter as claimed in claim 4, wherein 
the herbicide is 4-8Ulfonamide-2,6 dlnitro-N,N-di- 

5 propylaniline. 

7. A pipe or tape intended to form a supply line 
for a drip irrigation system, the pipe or tape having 
apertures cut In the wall thereof to allow water to 
flow from the pipe or tape to the soil, the pipe or 

10 tape being an extrusion which includes herbicide 
impregnated synthetic plastics material. 

8. A pipe or tape as claimed in claim 7, wherein 
said pipe or tape is extruded using only herbicide 
impregnated synthetic plastics material. 

15 9. A pipe or tape as claimed in claim 7, wherein 
said pipe or tape is extruded using mainly non-her- 
bicide impregnated synthetic plastics material with 
a zone of herbicide impregnated synthetic plastics 
material extending longitudinally of the pipe or 

20 tape. 

10. A pipe or tape as claimed in claim 7, 8 or 9, 
wherein the herbicide Is a 2,6-dinitroanilihe. 

11. A pipe or tape as claimed in claim 10, 
wherein the herbicide is 4-difluoromethyl-N,N-di- 

25 propyl-2,6-dinitroaniline. 

12. A pipe or tape as claimed in claim 10, 
wherein the herbicide is 4-8ulfonamide-2,6 dinitro- 
N,N-dipropylaniline. 

13. A drip emitter for a drip irrigation system, 
30 the emitter being substantially as hereinbefore de- 
scribed with reference to the accompanying draw- 
ing. 

14. A pipe or tape substantially as hereinbefore 
described. 



Printed In the UK for HMSO, 08818935. 9/86. 7102. 

Published by The Patent Office, 25 Southampton Buildings, London, 

WC2A lAY, from which copies may be obtained. 



